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ca, BsaMMOfleHCTBue ocymecxBJiftioT b 
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nocTORHHOM nepeMeuiHBaHHH . 
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Hso&pexeHHe othochtcj? k oOnacxH 
cHHTeaa BUCoxoMOJiexyjiapHUx coeflHHe- 

HHH, a HMeHHO nOJ!HaMHH03<t>HpOB , XOXO" 

pue MoryT HaflxH npHMeHeHHe b Meawr 

UHHCKHX KCCJieflOBaHHHX H B XHMHM CKOfl 

* npoMwmieHHOcTH . 

. HaBecTHM enocoGu no/iy^eHHH no/iH- 

aMHH03<J>HpOB B3aHMOfleftCTBHeM ajiHt&aTH- 
HeCKHX (flHBTOpHHHMX) AHaMHHOB H «HaX- . 
PH/IOBHX «H3<I>HpOB B yCJIOBHHX, XapaX- 

TepHux xoJibxo nnn xaawofi napta como- 10 
soMepoB. PeaxuHH npoBOflHxcHB pacx- 
■ BOpe t b xa^ecxse pacxBopnxeJiH Hcno/ib- 
3yeTC.fl sxHJiOBHft crinpx. TeMnepaxypHWft 

pe*HM nOJIHPeaKUHH 3aBHCHX OX TaKHX 
CBOftCTB MCXOflHMX KOMTlOHeHTOB , XaX 15 
OCHOBHOCXb flHaMHHOB , aKXHBHOCXb 'flBOH- 

hux cBnseft, CTepHMecKHe <J>axxopu, h, 
xax npaBH/io, neMcnx ,b HHxepBa!ne ot 
KOMHaTHoa TeMirepaxypu so xmieHH* 
pacTBOpa (110 P C h Btmie) , TeMH we flax-jo 

TOpSLMH i HTO H XeMnepaxypHUft peHCHM/ 

onpeaeJiHexcfl h BpeMH peaxuHH: jxocxa- 
xo^HaH cxeneH* xoHBepcHH aocxHraexoa 
b HHiepBajie bx HecKOJibKKX tiacoB no 
cyxox. Oiejjyex oxMexHXb, hto HimeH- 25 
xM(I>HUHpyeMbie no Jinn pony xxu 6buiH nony- 
•qeHU xojibko c hc no ji b 3 ob a hh eM ahbto- 

PHHrfoUX AHaMHHOB D 3 • 

HecocxaxxaMH sxhx cnocoGoB hbjih- 
excH Heo6xoflHMOCXb xmaxejibHott omhctkh 
pacxBOpHxeJiH, npoBeneHHe peaxuHH b 
axMQcflepe KHepxHoro rasa, jjocxaxo^HO 
Gojibinoe BpeMH peaxuHH. 

HaH6oJiee Cjihsxhm x npeflJioxeHHOMy 
no xexHH^ecxqft cytHHocxn h jjocxHrae- 
MOMy pesyjibxaxy hbjihstch cnoco6 nony- T 35 

VeHMH n0JIKaMHH03(I)HP0B B3aHMOAettCXBMeM 

: ajiH^axH^ecxHX AHaMHHOB h jiHaxpHjioBux 

flH3(J>MpOB. 

PacxBOp flHaxpHJiaxa sxHJieHrjiHxonH , 
OesBOAHOM sxaHOJie ocBoGoamawx ox 40 
pacxBOpeHHoro B03«yxa nyxeM MHoro-^ 
xpaxHQro npcwyBaHHH pacxBopa asoxoM 
c ndcJieityxKaHM BaKyyMHpoBaHHeM. 3a- 
xeM b xoxe asoxa b peaxuHOHHyw cpen.y 
flo6aB/iHK)x cxporo sxBHMOribHoe no ox- 45 
HOUieHHio x .j*H3<I>Hpy KoniwecTBO nnnepa- 
3HHa. CMecb b xe^eHHe ^extapex *acoB- 
BbuxepsKHBarox npH xoMHaxHOft xeMnepaxy- 
pe b axMoc$epe asoxa, aaTeM BUJiHBarox 
B H36UXOX desBOflHoro 3<I>Hpa, $HJibxpywx 5Q 
ocaaox m b hc yiiiHB ak) x ero npH 50°C h 5 
. 0,5 mm px.cx. [2]. 

HenbcxaxxaMH HSBecxnoro cnocoCa 

HBJlHK»XCfl HeoGXOAHMOCXb HCnOJIbSOBaKKH 

HHepx.Horo rasa, cyxxx pacxBopHxeJieft , 
bcaflHxeJiH/ donbuian npojaoJixHxenbHOcxb 55 
peaxuHH • Cnoco6 He «aex bosmohchocxh 
nojiyMHXb nojiMMep Ha ochob6 nepBHWHtix 

a^H^aXH^eCKHX ilHaMHHOB . 

UeJibK) H3b6pexeHHH HBJinexcn ynpo- 
meHHe k ycxopeHHe npouecca, 60 

IIocxaBJieHHafl uenb ApcxHraexcH 
xeM f wo corJiacHo cnocoOy noJiy^eHHH 

nO>IHaMHH03<l>HpOB B 3aHMOfleftCXBHeM anH- 
(J>aXHMeCXHX ^HaMMHOB H flHaKpHJlOBMX 

flH3C»Hp6B, BsaHMOfleftcxBHe ocymecxB/iHWx^5 



b BOflHofl cpeae npH (-20) - (-5)°-C 
npH nocxoHHHOM nepeMetiiHBaHHH . 

Cnoco6 ocymecxBJiflwx cJieuywiuHM 06- 

pa30M. . * 

B xoJi6y hjih b cxaxaH c Meiuanxoft 
3ajiHBaiox pacxBop aMHHa b Bone , oxnaw- 
flaxjx b <5aHe c xeMhepaxypott (-20) '-. 
(-5)°C, saxeM npH nocxoflHHOM nepeMe- 
uiHBaHKH aoSaBnaiox xo^iho sxBHBaneHxr 
Hoe xoJiHMecxBo flH30Hpa . nepeMeumsa- 
HKe npoaonwawx s'xe^ieHHe 15-30 mhh, 
depasoBaBuiHflcH noxiHMep Bbwe^H»x 
AByMH cnoco6aMH: peaxuHOHHyro Maccy 
no«XHCJif|K)x floeaBJieHHeM connHofl xhc- 
jioxh no pH 3-4 h BbuiHBarax b auexoH, 
BbmaBUJHft ocaaox npoMHBawx auexoHOM „ 
w <j>HJibxpyH>x hjih auexoH flexaHXHpywx; 
noJiHMep cytuax non BaxyyMOM; H3 peax- 

UHOHHOft MaCCU BOJJiy yflaJIHKJX JlHO<&HJIb- 

hoh cyuixoft. 

IIpoBeAeHHbie HaMH Hcc/ieflOBaHHH no- 
KasajiH, ^ixo ocymecxBJieHHe sxofl nonH- 
peaxuHH b BOflHOfl cpene npn xeMnepa- 
xypax, o6bWHbax ajih nptfxexaHHH nono6- 

HHX peaxUHft, OXa3bIBaeXCH HeB03MO»HblM 

H3-sa rHflpojiHsa oOpasyKnaerocH noJiH- 
Mepa, npoBeneHHe peaxiiHH npH MHHyco- 
BbK xeMnepaxypax HHwe (-2) - (-5) C, 
nosBOJiaex BUflennxb BHCOXOMOJiexyjinp- 
Hbie noJiHaMHH03<l>Hpti npaxxnqecKH c 
xoJitreecxBeHHbiM bmxoaom. Cxopocxb pe- 
axuHH c noHHHceHHeM xeMnepaxypta pac- 
xex, npn xeMnepaxypax HHwe (-20)°- ■ 
(-25) °C npoBOflHXb peaxuHH) Heueneco- 
o6pa3H'o, nocxojibxy, BO-nepBtix, sxo. 
ycjiowHnex npouecc oxjiaacfleKHH, bo- 
Bxopbix, npH (-20)°C cxopocxb nonH- 
peaxuHH Hacxonbxo BeJiHxa f mto ywe 
'Mepe3 5-10 mhh nocjie cjiHBaHHH peareH- 
xob o6Hapy»HXb flBoiiHbie cbh3h b peak- 
UHohhoh cKcxeMe He yaaeTCH. HeoSxo- 
AHMocxb nocTOHHHoro nepeMeuiHBaHHH 
(xoxh 6h b MOMeHx cMeuieHHH peareHXOB) 
cBHsana c rexeporeHHocxbw, 

B SBeno noJiy^eHHoro noJiHaMHH03cJ>H- 
? pa bxobhx xax aMHHHas rpynna r xax h 
3<tHpHaH r ^xo h npeflpnpeneJiHex yHH- 
xajibHtae cBOftcxBa sxhx BemecxB: b 3a- 
bhchmocxh ox pH cpeflu coxparifixb 
cboh> cxpyxxypy nojriHocxbK) 6e3 xaxnx- 
jikGo H3MeHeHHfi f jihCo 6ucxpo pacmenr 
jiHXbCH no HHsxoMO/ieKyjiHpHHx npocyx- 

XOB* _ 

KpoMe xoro # AaHHue coeflHHeHHH hb- 

J1HWXCH HOHOreHHHMH flOJIHMepaMH , HXO 

xaxme 0Ka3HiBaeT cymecxBeH-ioe BJiHHHHe^ 
xax Ha HiX cBoncxBa , a HMeHHO Ha npo-- 
uecc hx caMopaspyuieHHH, xax h Ha 06- 
jiacxb hx npHMeHeHHR • flpyrHMH c/iosa- 
mh / b saHHOM cjiy^ae mu HMeeM aejio 
c HOHoreHHUMH * noJiHMepHbJMH coeAHHe- 
* hhhmh f o6/iafla»mHMH ynpaBJTHeMofl cno- 
coGnocxbio caMopaspyuiaxbcn, ^xo naex 

IlIHpOXHe B03M03KHOCXH HCnOJlb30B aHHH 
3XHX COeUHHeHHfl Xax B XHMHieCKOR 

npoMuuuieHHOcxH (b KaMecxBe xoMnnex- 
cohob, xoaryjiHHxoB, noBepxHocxHo-ax- 
thbhux BemecxB h x.ji..) r xax H B Me- 
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AHUHHe, HanpHMep, b xanecTBe nonHMep- 
hmx HocHTe/xeft an* JiexapcTB^HHbix npe- 
napaTOB. ■ *" ■ 

B nacTHocTH npenyioxeHMHft cnocoO 

n03BOitR6T nOJiytlHTb nOJlHaMKH034>HPH 

fcopMyjibi 

I I 
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. noJiHMepti rlpeACTaBJiHWT coGor 6e- 
jibie KpHbTa/uTHH ecKHe nopouncM (aa hckjto- 
. tieHH m rerteR , noJiyVaeMbix Ha ocHbse 

( nOJIHaMHHOB H AH3$HpOB xyiHKQJieft M 

STHJieHrJiHKOJieH) , pacTBopHMbie b op- 

! raHKteCKHX nCWlHPHUX pacTBOpHTeJTHX 

H B BOfle, c xapaKTepHCTHtfecKOfl BR3-. 
rtocTbio, . HsMepeHHOH b xJiopo$opMe npH 
30°Cr nemameft b npeaenax Q,3H),8 jpi/r. 
AaHHbie 3JieMeHTHoro aHannsa h HMP 
cnexTpu noJiRocTbio no£TBepxna»T npen- 
jiaraeMyw cTpyxTypy. KpoMe ioro, noJi- 

Hfelft THAPOJIH3 nOJlHMepOB npKBQAKT K BU- 

jaeneHHw eb^x nponyxTOB *~ cooTBeTCT- 
Byxxmix cnupTa m xHCJioTbi, 
15 IxoTopae Jierxo HaeHTHflHUHpyioT- 

■ c *.» 

AatiHue nojiHMepn jierxo rHtfponH- . 
.syioTCR b HeflTpa/ibHoa m menoTOOH cpe- . 

fle, B TO BpeMH KaK B KHCJIOH CpeflG OHM 

OTHOCKTenbHo CTa6HJibHbi. Paspy- 
ueHHe noJiHMepa . hjxgt * ' no cxe-\ 
Me, 
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1 40 

BpeMH paapyweHHR 40% 3$HpHbix cBH$eft 

b nojiHMepe npH pH > 9 cocTaBJineT 
20-30 mhh (4>Hrvl). 

Ha d>Hr,l npe^cTasjieHa 3 aB kc hmoc t b * 
GTeneHH npeBpameHHH b peaxuHH pas- 

pyiUeHKR noilHaMHH03(J>HpOB ot BpeMeHR 

(noJiHaMHHosOHpbi Ha ocHOBe: 1-nHnepa- 
3HHa h AHaxpHJiaTa tph 3THJieH ivihkojih ; 
2—3 th Jie hah aMH h a h AKaKpwiaTa tph? 
* BTHJieHFJiHKonR ; ■ 3-nHnepasHHa w flHaxpH- • 
jiaxa OyTanflHOJia. T = 25°C) ; Ha $Hr.2 50 
cnekTpbi riMP no ji h slmh h oa$ hpob Ha ocho- 
Be nknepasHHa h nHaxpitnaTa TpHSTHJie.H-' -. 
ruHKOTifl; wa d»Hr,3 - to xe Ha ocHOBe 
3THJieHAHaMHHa h flHaxpHJiaTa TpHSTHJieH— . 
mHxo/iH; Ha 4>Hr.4 - to xe> Ha ocHoae 55 
nnnepa3HHa h AHaicpHJiaTa OyTaHAHOJia. 



n p.h m e p. 50 mji 1 M pacTBOpa 
nnnepasHHa b so^e oxjiaxjiawT. b 6aHe 
c TeMnepaTypoft (-20)°C f npn npcTORH- 
hom nepeMeuiHBaHHH AoOaBJiHtoT 12 # 9 r 6Q 
flHaxpHJiaTa TpK3TiineHrjiHxoJiR # nocjie .. 
<zero npoAOJixaioT nepeMeuiHBaHHe • *Ie- 
pes 5-7 mhh peaxuHOHHaH cMecb npeB- 
pamaeTCH b rycTyio naciy. 3aTeM x 
vac th npoAyxTa aoCsb jiaeot pa3f5aBJieHHyK>^5 



cojiHHyio KHcnoTy no pH 3-4 h nomxHC- 
neHHyx> peaKUHOHHyw CMecb BbuiKBaioT 
b aueTOH . BbinaBUHft no/iHMep npoMbtaaiOT' 
aueTOHOM h cymaT non Baxy^MOM npH 
KOMHaTHOH TeMnepaType . 

BTopy» vacTb peaxuHOHHOR Maccti 
rioABepra&T jiHo$HiibHOH cywxe. tlony- 
veHHUH b /HecoJieBOH 4>opMe noJinaMHHO- 
3^hp HMeeT £x] npH 30°C b xjiopo^bpMe 
0,6 fln/r. 

CyMMapHbift Bbixofl noiiHMepa r xojih- 

WeCTBeHHblR. 

n p h m e p 2. Bcr npoaenypa 
CMemeHHR 3k b hmo ji b hhx xoJinvecTB pea** • 
reHTOB auanorH^Ha . onHcaHHOtt b npn- 
Mepe lm B xavecTBe AHaMHHa KcnoJib- 
sywT STHJieHAHaMHH, b xaiecTBe jih^h- 
pa - jtiHaxpHJiaT STHJieHrjmxoJiH. Peax- 
uhw npoBoflsT npH TeMnepaType (-1 5 ) °C 
B TeveHKe . 20 mhh. nbJiyveHKbift npozxyxT 
Taxxe BbwenHioT b aueTOH h (hjxh) ny- 

TeM AMO^KJIbHOR CytXlXH [ ^ ] npH. 30°C 

b xjiopo<J>opMe 0,4 AJi/r. 

n p h m e p 3. 50 mji -0,1 M pacT- 
sopa noitHSTHJieHHMKHa b Boxie oxJiaK- 
fla»T flo <-5)°C saTeM npH nepeMetuHBa- 
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9TiuieHrJiHKonii. Mepes 10-15 mhh pean 
UHOHHim nacca npe»paaaeTC» b ynpyrHB, 
nnoTHuH renb. Bro popa&axaBaiox bo- 
noft, noAKMCJieHHofl connHOft k mc "°™« 5 
no PH 3-4, a aaxeM aueioHOM< noc*e 
*lro cytuax b Baxyyue n P H KOMHaxnoft 
Tewnepaxype. n P o»yxx P^kuhh npenc- 
TaBJimox coCoft HaOyxajHR He pacxsopH- 

"*n\ 9 Ti eTV CMe«H.a^e peareH-10 
xob npoBQHux aHanoriMHO tow, «o 
6t uio onHcaMO b npHMepe 1 . B Ka*ecxBe 
nnaMHHa HcnojibsyioT nwiepaaHH, b xa- 
necxBe nH3*Kpa - flHaxpiwiai OyxaiWHo- 
na. PeaKUHw npoBoanx npH nocxoHHHoM 15 
nepeMeiuHBaHHM b xeieHHe 30 mhh npH 
TeMriepaxype <-lO)°C. lacxb npoayxxa 
BbineJiHwi b auexoH, apyryw iacxb - 
nyxeM jiHoHuibHoll cyn«M. IXl npM 30 c 
b xnopo*0pMe 0,35 wi/r. Baxon nom- 2 0 
npoayKxa - KonHiecxBeHHHfl . 

n p h m e p 5. Bca npouenypa CMe- 
uiHBaHHH peareMXOB aHanorHUHa onncaH- 
hou b npHMepe 1. B aaHHOM npHMepe 
b KaiecxBe «MaMHHa HcnoJibsywx bthjhsh-jj 
1 . . 



nHaMHH. b Katecxse «H3<|>Hpa - nnaKPH- 
nax xpMBXHjieHrJiHKOJii • «onr<eHH«H no- 
jiHnDony k x Bunenwox xax b anexoH, xax 

3p5^B x*opo*opMe 0,43 «n/r. aneweHX- 
HHfl cocxaB noJiHnponyKxa cooxBexcx- 
B yex xeopexHiecKH paccwxaHHOMy . Pas- 
t»ymeHHe nonHMepa noxasaHo na xphboh 
2 (♦wr.l), cneKip nMP (Our. 2) . ■ 

npennaraeMHft cnocoo noBBonHex no 
nyMHXb'pan HOHoreHHHX nonHMepoB, 00- 
jia«awmHX peryJiHpyeMHM cboBcxbom ca- 

MOP Sco6Se T BHHMaHHe cnenyex oOpaxnxb 
B naMHOM cwiae Ha noHBHBtuyiocH bos- 
MoxHoexb nowiaxb H»eHXH*HUHpyeM«e 
nonHaMHH03»Hpu Ha ochobo nepBH™bK 

flHaMHHOB, <lXO HOJIbBH OtWO CflOJiaXb 

no HSBecxHOMy cnocooy. 

npefljioiiceHHUft cnocoo nosBonaex 
ynpocxHXb npouecc OaMeHa BXHJioBoro 
cnHpxa Kan pacxBOPHxena na soay, ox- 

CVXCXBHe HeOOXOBHMOCXH HCnOJlbBOBaHHH 

HHepxHoro rasa h cyxHX pacxBOPHTe- 
jiefl h ocaflHxeJin) H ycxopHXb ero no 
cpaBHeHHw c HSBecxHUM cnocoOoM. 
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